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An intramammary infusion comprises in a pharmaceutically acceptable vehicle a therapeutic or prophylactic dosage 
unit of a substance which is active against mammary infection and second, and optional subsequent, dosage units of active 
substance, particles of the said second and subsequent dosage units being microencapsulated within encapsulating mem- 
branes capable of degrading at preselected time intervals following administration. 
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Intramammary Infusion 

This invention relates to a veterinary intramammary 
infusion. More particularly, the invention relates to a 
therapeutic or prophylactic infusion for bovine mastitis, 
microbial mammary infection or similar problems which 
require intramammary introduction of medicaments. 

A typical anti-mastitis dry cow (non-lactating) 
intramammary infusion would be a suspension in liquid 
paraffin of Cloxacillin Benzathine and Ampicillin 
Trihydrate. In general each infusion has effect over a 
period of around three weeks after administration. 
However, as the dry cow period is generally in excess of 
this, subsequent infusions ate normally recommended. This 
is often inconvenient and costly. Furthermore if the cow 
should calve earlier than expected,, shortly after 
infusion of the product, then the milk produced may 
continue to contain undesirable concentrations of the 
infusion for an unacceptable period. This, of course, 
may cause it to be deemed unfit for market and such milk 
would be subject to rejection, perhaps for some 
considerable time. 

It is an object of this invention to obviate or mitigate 
the aforesaid disadvantages. 

According to the present invention there is provided an 
intramammary infusion comprising in a pharmaceutical^ 
acceptable vehicle a therapeutic or prophylactic dosage 
unit of a substance which is active against mammary 
infection and second, and optional subsequent, dosage 
units of active substance, particles of the said second 
and subsequent dosage units being microencapsulated 
within encapsulating membranes capable of degrading at 
preselected time intervals following administration. 



The microcapsules may be administered in a 
pharmaceutical!^ acceptable vehicle in suspension 
capsules, mousse, liquid, paste, gel or the like. The 
active substance(s) ; together with any pharmaceutical^ 
acceptable additives, may be powdered or pel letted or 
similarly treated to facilitate delivery and 
microencapsulation. 

A significant advantage obtained by utilising the 
infusion of the present invention is that it requires 
administration only once by a single infusion to obtain 
the full term of protection normally required. 
Additionally by containing the active substances within 
microcapsules of varying degradability, release of active 
substances may be controlled to provide a more uniform 
release profile. Most importantly the invention now 
provides a means of rapidly removing the drugs from the 
mammary system. In the event that a cow should calve and 

begin to lactate within the period of activity of the 

« 

infusion, any residual active material* may be removed 
within an acceptable period simply by milking the animal 
because the high milk yield after calving is adequate to 
achieve physical flushing out of the remaining intact 
microcapsules. 

Preferably, the active substance is a mixture of 
Cloxacillin Benzathine and Ampicillin Trihydrate, the 
infusion being active for the treatment or prophylaxis of 
mastitis. 

The encapsulating membrane may conveniently be selected 
from gelatin, an acrylate polymer, poly(DL-lactide-CO- 
glycolide) and poly(hydroxybutyrate) . These materials 
are all commercially available and the choice of material 
will be made by selection depending upon the known 
degradation/dissolution rate. The degree of degradation 
required may be varied in a manner known per se in the 
art for other purposes. 
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The particle size of the microencapsulated material is 
believed to be non-critical provided that it is small 
enough to introduce into the udder intramammarily and not 
so small that it may obstruct milk-producing structures 
within the udder. Thus suitable particle sizes lie in 
the range of from about 10 um to 500 urn. Preferred 
particle sizes lie in the range of from about 25 um to 
about 250 um, more preferably from about 45 um to about 
150 um. 

An example of an infusion of this invention is based on a 
formulation in which the first dosage unit is : 

Cloxacillin Benzathine 1-1000 mg. 

Ampicillin Trihydrate 1-1000 mg. 

The said first dosage unit is in the form of a micronised 
powder which is encapsulated and dispersed in a sterile 
liquid paraffin vehicle. Also dispersed in the vehicle 
are three subsequent dosage units in which powder 
particles, the said Cloxacillin Benzathine and Ampicillin 
Trihydrate are microencapsulated for delayed release 
after three, six and nine weeks thus giving a total of 
twelve weeks effect. 

It will be understood that the invention has been 
described with reference to drugs known to have 
therapeutic effect against bovine mastitis but is not 
intended to be restricted thereto. Those skilled in the 
art will appreciate that the invention may be applied as 
preventative or curative measure for the delivery of 
drugs other than those exemplified above and 
for the purpose of combatting other diseases of the 
mammary system in dry or lactating mammalian livestock. 
Likewise the physical form of the drug prior to 
microencapsulation is a matter of choice and it may be 
selected according to the characteristics of the drug 
required. 
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Claims 

1. An intramammary infusion comprising, in a 
pharmaceutically acceptable vehicle, a therapeutic or 
prophylactic dosage unit of a substance which is active 
against mammary infection and second, and optional . 
subsequent, dosage units of active substance, particles 
of the said second and subsequent dosage units being 
microencapsulated within encapsulating membranes capable 
of degrading at preselected time intervals following 
administration. 

2. An intramammary infusion according to claim 1 wherein 
the microcapsules of active substance are in suspension 
in a pharmaceutically acceptable liquid vehicle. 

3. An intramammary infusion according to claim 1 or 
claim 2 wherein the active substance is powdered prior to 
encapsulation. 

4. An intramammary infusion according to any one of 
claims 1 to 3 wherein the active substance is a mixture 
of Cloxacillin Benzathine and Ampicillin Trihydrate, the 
infusion being active for the treatment or prophylaxis of 
mastitis. 

5. An intramammary infusion according to any one of 
claims 1 to 4 wherein the particle size of the micro- 
encapsulated particles lies in the range of from 10 yim to 
500 \m. 

6. An intramammary infusion substantially as hereinbefore 
described. 

7. A method of preparing an intramammary infusion 
comprising the steps of reducing at least one therapeut- 
ically-active substance to an administrable particle 
size, encapsulating the substance(s) in a degradable 
pharmaceutically acceptable encapsulation material to 
provide particles of therapeutically active substance(s) 
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within encapsulation membranes of varying degradation or 
dissolution rate and dispersing same in a sterile 
pharmaceutically acceptable vehicle. 

8. A method of preparing an intramammary infusion 
according to claim 8 wherein the therapeutically active 
sul?stance(s) isr (are) reduced to a micronised powder 
prior to encapsulation. 

9. A method according to claim 9 wherein the micro- 
capsules are dispersed in a sterile pharmaceutically 
acceptable liquid vehicle. 

10. A method according to claim 9 or claim 10 wherein 
the active substance is a mixture of Cloxacillin 
Benzathine and Ampicillin Trihydrate, the infusion being 
active for the treatment or prophylaxis of mastitis. 

11. A method according to any one of claims 7 to 10 

* 

wherein the particle size of the microencapsulated 
particles lies in the range of from 10 pm to 500 pm. 

12. A method of treating a mammary disease in mammallian 
livestock comprising administering intramammarily an 
infusion comprising in a pharmaceutically acceptable 
vehicle a therapeutic or prophylactic dosage unit of a 
substance which is active against mammary infection and 
second, and optional subsequent, dosage units of active 
substance, particles of the said second and subsequent 
dosage units being microencapsulated within encapsulating 
membranes capable of degrading at preselected time 
intervals following administration. 
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